Supplementary table S1. Minimal inhibition concentrations selected antibiotics. The resistance phenotype of pKP33 was tested in a non-resistant strain background. Red numbers indicate increased tolerance compared to the plasmid-free host. In addition, the MIC values for the naïve clinical isolates carrying pKP33 or pKP33evo was tested for cefutaxime, trimethoprim and streptomycin. These values were: >1024 µg/ml for cefotaxime for the evolved as well as the ancestral plasmid in all strains. Trimethoprim was >16 µg/ml for the ancestral plasmid in all strains and 2 µg/ml (same as the plasmid free strains) for the evolved plasmid in all isolates carrying the evolved plasmids. The MICs for streptomycin were 256 µg/ml for both the ancestral and evolved plasmid in Ec37 and Kp08, whereas a value of 512 µg/ml was measured for both plasmid variants in Ec38. fig. S1 . Stability of pKP33 in the native KP33 host.
Supplementary fig. S2 . Absolute growth rate measurements during adaptive evolution. Doubling times was calculated from measurements obtained after day 0, 5, 15, 25, 35 of the evolution experiment; corresponding to app. 0, 40, 120, 200, 280 bacterial generations. Each point represents the mean measurement of eight randomly picked clones from each lineage during evolution. Asterisks indicate a significant difference (*P < 0.05, n = 5, two-sample t-test) from the evolving plasmid-free lineages.
Supplementary table S2. Proteome comparison.
An in silico proteome comparison was performed using the CMG-Biotools software package (Vesth et al. 2013) to assess the number of shared protein families between the strains studied. Here a shared family is considered if the alignment is 50% identical and the length of the alignment is at least 50% of the longest protein. The table shows the number of shared protein families between each pair of strains (lower left corner) as well as the fraction calculated in per cent of the largest proteome in the comparison (top right corner).
Ec37
Ec38 Conjugation experiments were performed in liquid LB (without shaking) as well as on a solid LB agar surface to estimate transfer rates (γ) using the methodology by Simonsen et al. 1990 . According to Stewart and Levin's criterion (Levin and Stewart 1977) :
the minimum requirement in terms of conjugative transfer rate (γ min ) for a plasmid to be parasitic depends on the population density ( ), the fitness cost (α) of plasmid carriage, the growth rate (ω) and the rate of loss by segregation (τ). As we have estimated these parameters for all the naïve clinical isolates, we were able to estimate the minimal rate of conjugation needed to compensate the fitness cost and segregational loss rates observed for pKP33 in these strains (assuming that increased conjugation does not increase the fitness cost) and compare them to the actual transfer rate of pKP33 in each strain. A mathematic model assuming segregational loss (µ) and differential growth rate (ρ) as the main drivers of plasmid instability was fitted to plasmid loss date obtained from either ancestral or evolved plasmid-host combinations ( fig. 4A ). Summery statistics of models fitted to plasmid lossdata from each lineage is shown. We were unable to fit the model to data from two lineages (ancestral Ec38/33 lineage 3 and evolved Ec37/33 lineage 4) due to high variation in the measurements or too few non-zero data points. The estimates for µ are relatively uncertain owing to the few data points obtained in the beginning of each datasets and negative estimates were set to 0.
Strain
Here the estimate of µ is biased by the rapid outgrowth of plasmid bearing cells, making it hard for the model to distinguish between the two parameters. P-values were determined by a two-sample ttest comparing parameter values from day 0 and day 35 to assess the effect of evolution. Supplementary S1
Strain Day Segregation rate (µ) SD (µ)
P
Discussion of genomic variants
Although plasmid adaptations had the dominant role in the improved persistence of pKP33 in E. coli, a minor or transient role of chromosomal mutations cannot be out ruled.
Most non-synonymous mutations detected in the remaining genome of the strains were found in genes annotated as virulence factors such as adhesions, fimbriae or iron scavenging proteins and could not be directly associated with plasmid stability. No mutations in non-coding regions of the genomes were consistently associated with all lineages or with any known regulatory elements e.g.
promoter regions. Attenuation of virulence is often observed in asymptomatic urinary tract E. coli isolates where deletions or point mutations are often present in adhesion factors . As virulence factors are redundant in our setup, and inactivation hereof might lead to growth rate improvements or perhaps a stronger association with the liquid phase due to decreased adhesion, attenuation is likely to impose a selective advantage .
Furthermore, plasmid cost has been associated with excessive gene expression and interaction with horizontally acquired genes (Doyle et al. 2007; Harrison et al. 2015; San Millan et al. 2015) . This, along with the presence of pKP33 encoded UmuC mutagenic DNA polymerase, might explain the increased tendency to mutate in virulence and phage-derived proteins in plasmid bearing lineages (Maor-Shoshani et al. 2000) . Another interesting observation is that many chromosomal variants occur in genes encoding periplasmic or surface associated proteins (e.g. FtsK, PapC, KpsD and fimbrial proteins) which could be involved in antagonistic interactions with the membrane protruding T4SS or the putitative membrane protein STY461 of the deleted 25kb region in pKP33. If such interactions took place, the effect of chromosomal mutations must have been significantly lower than improvements attained from the deletion of plasmid genes, as the evolved plasmid alone is able to compensate the growth rate reduction to the same degree as the evolved plasmid-host combination ( fig. 7) . One consistent mutation, resulting in amino acid change from tyrosine to histidine, in the ftsK gene occurred in the chromosome of three out of five evolved Kp08 lineages.
FtsK is a membrane located multi-domain protein involved in coordination of chromosomal segregation (Crozat et al. 2015) . Considering the position of this variant in a variable non-essential linker domain and lack of correlation with stability or measureable growth rate improvements we do not assume an important role of this mutation in plasmid adaptation.
The indigenous plasmids of the naive isolates ranged from 7kb to 138kb in size and the IncFII of Ec37 as well as the IncFIC of Ec38 contained genes involved in conjugative transfer. The large (IncR of Kp08, IncFII of Ec37 and IncFIC of Ec38) plasmids contained genes associated with virulence such as toxin, siderophore and adhesions/fimbriae encoding genes. An all against all blast comparison at the protein level revealed that the two Kp08 plasmids (IncR and IncFIB(K)) were the only plasmids containing genes with similar function to those found in pKP33. Both plasmids contained the errorprone polymerases UmuC and UmuD, which might lead to elevated mutation rates (Maor-Shoshani et al. 2000) . Apart from these genes, no other e.g. similar toxin-antitoxin systems, IS26 elements, or genes involved in gene regulation, that could have implications for the stability and evolution of pKP33, were found in the native plasmids of the naïve strains. While all Ec37 lineages, including the lineage evolved without pKP33, retained their native IncFII plasmid throughout the evolution experiment, the endogenous incF plasmids (IncFIC and IncFIB) of Ec38 were lost in all but one pKP33 evolved lineage, which retained the IncFIC plasmid. However, the loss of endogenous plasmids was not exclusively associated with the presence of pKP33, as the Ec38 lineage evolved without pKP33
had also lost both plasmids by the end of the experiment. None of the two native (IncFIB(K) and IncR) plasmids of Kp08 where lost in neither the pKP33 carrying lineages nor the pKP33 free control.
For Ec38, we note that the native plasmids did not have a substantial effect on the growth rate upon pKP33 acquisition as the evolved plasmid-host combination (which had lost all its native plasmids) was indistinguishable from the ancestral strain (containing the native plasmids) transformed with the evolved pKP33 plasmid.
As for the remaining genomic content of these strains, we cannot rule out the possibility that factors such as titration of global regulators or antagonistic interference between virulence mediators could have influenced the stability and evolutionary outcome observed here.
Supplementary table S5. Non-synonymous genetic variants.
Non-synonymous SNP and small in-del variants found by population sequencing and comparison to the ancestral reference genome of each strain. The position and amino acid change, insertion (Ins) or deletion (Del) is indicated relative to the reference genome sequenced before adaptive evolution. "Total variants" is the total number of variants across all lineages. Annotations were derived from the Rapid Annotations using Subsystems Technology (RAST) server (Aziz et al. 2008 ) and manual BLAST analysis via NCBI. 
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